In recent decades, a number of sustainable strategies and polices have been created to protect and preserve our water environments from the impacts of growing communities. The Australian approach, Water Sensitive Urban Design (WSUD), defined as the integration of urban planning and design with the urban water cycle management, has made considerable advances on design guidelines since 2000. WSUD stormwater management systems (e.g. wetlands, bioretentions, porous pavement etc), also known as Best Management Practices (BMPs) or Low Impact Development (LID), are slowly gaining popularity across Australia, the USA and Europe. There have also been significant improvements in how to model the performance of the WSUD technologies (e.g. MUSIC software). However, the implementation issues of these WSUD practices are mainly related to ongoing institutional capacity. Some of the key problems are associated with a limited awareness of urban planners and designers; in general, they have very little knowledge of these systems and their benefits to the urban environments. At the same time, hydrological engineers should have a better understanding of building codes and master plans. The land use regulations are equally as important as the physical site conditions for determining opportunities and constraints for implementing WSUD techniques. There is a need for procedures that can make a better linkage between urban planners and WSUD 
Introduction
Growth population and urbanization directly affects our catchments and our urban water cycle. New buildings and houses are built every day, creating more impervious surfaces. These changes increase the volume of the stormwater runoff (consequent impact on flooding) and cause degradation on our surface waters.
In Australia, the term Water Sensitive Urban Design (WSUD) is commonly used to reflect a new paradigm in the planning and design of urban environments that is 'sensitive' to the issues of water sustainability and environmental protection. The objectives of WSUD relating to stormwater management include [1] :
 Reduce potable water demand: through water efficient appliances, rainwater and greywater reuse;  Protect natural water systems: treating urban stormwater to meet water quality objectives for reuse and/or discharge to surface waters.  Preserving the natural hydrological regime of catchments;  Reduce runoff and flood protection: reduce runoff and peak flows from urban developments by local detention measures and minimizing impervious areas;  Integrate stormwater treatment into the landscape: use stormwater in the landscape by incorporating multiple use corridors that maximize the visual and recreational amenity of developments.
Over the last few years, WSUD technologies (such as bioretention systems, wetlands, rainwater tanks, etc) have made significant improvements on design guidelines, including in hydrological and treatment performances -e.g. MUSIC software [2] [3] [4] . However, institutional capacity related to technical knowledge is the main challenge for incorporating WSUD practices into the urban landscape. Urban planners, designers, landscape architects have an essential contribution to make in supporting WSUD strategies towards more sustainable developments.
Thus, this paper aims to present the development of a general framework for incorporating WSUD technologies into the site planning process. This framework contains 3 stages that lead to assessment of the potential area available for fitting WSUD elements, according to building requirements and different types of housing densities. This study was applied to a conceptual case for lot-scale developments in Doncaster Hill situated in Manningham City, Melbourne metropolitan region (Victoria State, Australia).
Methods
A framework entitled Benchmarking for Liveable Urban Environments (or in short BLUE Plan) has been proposed that is a simple procedure for incorporation of Water Sensitive Urban Design systems into local urban plans. It consists of three distinctive stages (Figure 1 ), that should be applied to a city/region that is examined:
Stage 1 -Review of WSUD technical characteristics for the region; Stage 2 -Review of the local urban planning regulations and processes; and, Stage 3 -Development of criteria for integrating WSUD into the local urban landscapes. The BLUE Plan overall framework.
The most significant parameters that govern this framework are: (i) scale (lot, streetscape or precinct) and (ii) land use (residential, commercial, industrial, public land use). The BLUE Plan therefore has to distinguish between the scale and land use for each specific region.
Stage 1 -Review of local WSUD technical characteristics
The first stage of BLUE Plan aims to review the objectives and technical characteristics of WSUD technologies for the region in question. This includes review of local WSUD design guidelines, as well as local case studies. The procedures used for fitting WSUD systems have to be examined to determine how much space is required for implementation of each WSUD technology in the context of local climate and catchment characteristics (e.g. review of design curves for the region), as well as agreed targets (e.g. required treatment performance of hydrological effectiveness). This also includes opportunities and constraints of the technologies in relation to the site characteristics.
The eleven design parameters listed in Table 1 should be identified for each WSUD technology within the regional context (these parameters were chosen to represent a 'short technical profile' of each WSUD technology). Some of the listed parameters may not be relevant for a particular technology. 
Stage 2 -Review of local urban planning regulations
The second stage of BLUE Plan should begin with a review of the general principles of urban planning in the region/city. This should include environmental aspects, as well as opportunities and constraints for new developments (greenfield sites) and/or redevelopments (brownfield sites). This is used to identify the eleven parameters on 'Environmental Aspects and Constraints' that are listed in Table 2 .
The town planning, environmental and infrastructure legislations should be examined in detail. The planning and building requirements must be determined, such as standard lot dimensions, street blocks design, minimum pervious area of the allotments, design and geometry of streets, size and demand for public areas (e.g. recreation, parks), etc. In this way, the further eleven urban planning parameters, that were named here as 'General Requirements for Urban Development Plan' were identified as listed in Table 2 . As above, they should be examined for each specific site using local planning regulations.
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Application
The BLUE Plan framework can be applied to 3 different scales: (i) allotment, (ii) streetscape and (iii) precinct for urban areas in general. So this paper presents its application at the lot-scale for Doncaster Hill in Manningham City, situated in Melbourne Metropolitan Region, Victoria State, Australia. The Doncaster Hill development is a 58-hectare area located approximately 12 kilometers from the Melbourne Central Business District (CBD). According to Melbourne 2030 -Planning for sustainable growth [5] , it has been identifying as a Principal Activity Centre and one of the growing shires of Melbourne Metropolitan Region [6] . Stage 1: Firstly, the main WSUD design guidelines were explored for WSUD stormwater technologies [1, 3] , including examples of WSUD systems applied in lot-scale developments in Melbourne region [4, 7] . Secondly, Ecologically Sustainable Development (ESD) design principles were studied, in particular, the Sustainability Guidelines focus on WSUD elements for housing landscape design developed by Manningham City Council for Doncaster Hill Activity Centre.
Stage 2: References based on the principles for smart growth, New Urbanism [8, 9] and Melbourne 2030 Plan [5] , were important contributors to this methodology. Planning publications about the water and density debate [10] [11] [12] were also included at this stage. In addition, an average of lot sizes for different types of housing density was examined across Australia, Brazil and USA [11, 12] , as well as examples of Australian and Brazilian Master Plans [13] [14] [15] Australian case study were: Manningham Planning Scheme [13] and Doncaster Hill strategies [6] .
Stage 3: This stage comprises the seven steps to incorporating WSUD technologies into the urban planning process. In this phase, a conceptual case study for lot-scale development of WSUD implementation into a retrofit area of Doncaster Hill (Manningham City) was investigated.
In general, typical residential allotments vary from 300 squares meters to 1,000 square meters. The majority of residential lot sizes in metropolitan Melbourne range from 500 square meters up to 1000 square meters [16] . In Doncaster Hill, the predominant lot sizes are closer to 1000 square meters, so 3 lots were examined with this similar size but with distinct housing densities (low, medium and high) established by the local planning regulations. To understand more about built form and different categories of residential density, table 3 demonstrates typical categories of housing density found in Australia. The last steps of Stage 3, spatial analysis according to site form, housing densities and current building requirements, is carried out to show the potential area available for incorporating a variety of WSUD engineering practices into lot-scale development in Doncaster Hill.
Results and discussion
Results from BLUE Plan framework applied to lot-scale developments show how is possible to incorporate WSUD stormwater technologies into small areas, according to local urban planning regulations, natural site features and WSUD design characteristics (demonstrated in the parameters of Table 1 and 2). Table 4 presents the principal parameters examined of each step (described in stage 3) that led to the development of the criteria for fitting WSUD systems within allotments of Doncaster Hill neighborhood.
Step I provides the planning control legislation base used for Manningham City, mainly Doncaster Hill. This step also provides all the detailed information needed for Step II and III.
Step II describes the general features of the development. Although this step shows just one example of lot-scale with high density, this study reveals outcomes for three housing density types in Step VI.
Step III then highlights the standard building requirements for residential areas where the most significant parameters used for the criteria were 'Site Coverage Area' (60%) and 'pervious surface' (20%). E. Other parameters present in Table 1 
VI. Land Availability for WSUD Technology
See Table 5 
VII. Selection of WSUD Technology
See Table 6 In addition,
Step IV identified all the potential needs for a multifamily building with a maximum of 10 stories that can accommodate around 40 families in the same allotment in Doncaster Hill.
Step V verified that the lot sizes in Doncaster Hill are not a constraint for implementing WSUD systems. However, it is necessary to check the other parameters in Table 1 before to choose one of these techniques.
Step VI, that establishes the criteria for land availability for WSUD technologies, its calculation for the standard range (cities in general) was based on the proportion between the 'maximum site coverage area' (50%) and the 'minimum permeable area' (20%), in conformity to many master plans in the www.witpress.com, ISSN 1743-3541 (on-line) world (Table 5 ). The percentages designated for Doncaster Hill in Table 5 are slightly different due to the building requirements present in the Manningham Planning Scheme (Step III in Table 4 ). In contrast to the BLUE Plan case applied for streetscape scale [17] , there is no need to separate porous pavement from the other WSUD technologies in Step VI, because there is the same opportunity for most of these systems in lot-scale areas. Table 5 :
Criteria for Lot-scale Developments.
Step Moreover, the relation between housing density and available space as shown in this study demonstrates that when the lot is built in a high density model there is less opportunity for WSUD elements. This happens is because more families living in the same area require more facilities than just one family (e.g. description in the site layout analysis -Step IV). On the other hand, USEPA research [11] points out that high density allotments analysed on the regional scale can bring more benefits to the urban catchments than low density, such as less impervious surface, less stormwater runoff and less built covered area per dweller. Table 6 presents the list of WSUD technologies and which ones are more suitable in lot-scale development. It was found that storage tanks, swales, Schematic of a raingarden or bioretention system [18] . Photo of a raingarden or bioretention system in a house (lot-scale development) [18] . 
Conclusions
There is a need for procedures that can promote a better linkage between urban planners, landscape architects and WSUD engineering practices. BLUE Plan has started filling this gap through a framework that incorporates WSUD stormwater management systems into the urban planning and design process. Although there is a complex relationship between housing density, the urban environment features and water resources, this framework covers all these topics providing potential urban space (according to specific land-use regulations) to fit WSUD elements into 3 distinct scales (lot, streetscape and precinct). This paper presents its application in a conceptual case for lot-scale developments in Doncaster Hill (Manningham City, Melbourne Metropolitan Region, Australia).
Results show that rainwater/stormwater tanks, bioretention systems, porous pavement and other infiltration technologies are more adequate to lot-scale developments, independent of the existing housing density. However, it is important to examine the WSUD design characteristics before implementing one of these, because the natural site conditions may limit the potential for implementing these WSUD technologies.
